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Abstract 
This paper analyzes the response of the Romanian economy to supply and demand shocks in order to assess the degree of 
structural heterogeneity. Interest for this work lays in the fact that Romania as well as other emergent countries such Poland, 
Czech Republic or Hungary, intends to join the Monetary Union. Some empirical studies investigated the benefits and costs of 
adhering to the Euro Zone according to the degree of structural heterogeneity. For this purpose we engage a type of dynamic 
stochastic general equilibrium (DSGE) model based on optimizing behaviour of economic agents, starting from microeconomic 
foundations incorporating nominal rigidities in prices. In this analysis we use various parameterizations of the DSGE model 
based on different estimates of the monetary policy rules. 
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1. Introduction 
 
Today, few economists, businessmen, investors, or even ordinary people concerned with economic developments 
still believe that central bank actions have no impact on the evolution of GDP, employment, or more generally, the 
real variables which over time have been in public attention. That monetary policy cannot increase the natural rate of 
employment or achieve potential GDP accordingly, but this may not be an excuse for a lack of efforts to bring these 
real variables as close as possible to the optimal levels in terms of interference in the business cycles. In a dynamic  
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world economy, in which various exogenous economic shocks generate some turbulence with major impact on real 
variables, policy makers are trying to identify ways in which these shocks can be absorbed. Thus, usage of monetary 
policy instruments, based on desired strategies, has as main objectives price stability, financial stability, etc. 
Questions of interest among monetary policy makers involve the identification and analysis of various relationships 
between macroeconomic variables. To analyze these variables and their interrelations, it is necessary to build 
macroeconomic models that might be based on autoregressive vectors, equations and microeconomic foundations 
that characterize the mechanisms by which exogenous shocks impact macroeconomic variables. 
 
2.  Literature Review 
 
Transmission mechanisms are a combination of all economic channels by which, over time, monetary policy 
affects the economy. To determine the transmission mechanism of monetary policy is actually to follow the path that 
circulates the monetary policy, originating with the Central Bank and proceeding with every transaction that takes 
place in the network until this monetary policy achieves the desired (or unintended) effect on sales and purchases, 
production and consumption, investment and savings. Choosing economic policy objectives is in many cases 
contradictory since it can lead to a failure in achieving others, and therefore, the focus should be on establishing a 
single objective of macroeconomic policy that allows macroeconomic stabilization. The most popular contradiction 
is between the inflation rate and the unemployment rate, the Philips curve being affected in the long term. But it is 
difficult to ensure a robust trend of economic growth without the inflationary pressures. At the same time price 
stability requires additional spending for wage support, and these increases can be covered by reducing the number 
of those engaged in the public sector, causing a rise in unemployment. 
Economic growth is considered to be favored by a certain level of inflation, the latter stimulating investment. But 
a too high inflation generates capital erosion, which is why owners of liquidities seek placement of resources in 
order to minimize the loss of value caused by inflation. In this respect there is an increase of interest rates, the 
growth of which can affect investment (by significantly increasing the cost of credit). Monetary policy has a shorter 
period of transmission of innovations, compared with fiscal policy, because a central bank may decide to implement 
a policy change in less than one day. On the other hand, monetary policy has a disparity by changing the money 
supply, and therefore interest rates, which in turn influence the level of investment. 
A special importance on price stability should be granted to Taylor's rule. This rule argues that the policy of 
stabilizing must increase nominal interest rate more than it increases the inflation rate. In other words, inflation will 
be controlled only if the real interest rate increases in response to rising inflation. Although Taylor's rule now seems 
perennial, a study by Clarida, Gali and Gertler (1998) shows that in the 60s and 70s many central banks, including 
the United States, did not respect the principle of Taylor, which led to the Great Inflation. 
There are two types of rules for monetary policy in the literature: simple rules tools (proposed by McCallum 
1988; Taylor, 1993) and others) and targeting rules (Svensson, 1997, 2002, and 2003). This discussion refers to 
aspects such as simplicity, robustness, reliability, results orientation and the role of policy maker decisions in 
different policy rules. Simple rules indicate an instrument of monetary policy based on economic status (information 
that is available to the central bank). Examples of these rules are Meltzer (1987), McCallum (1988), Taylor (1993), 
Henderson and McKibbin (1993).A well-known rule formulated by Taylor (1993) assume that monetary authorities 
should raise interest rates by one and a half whenever inflation deviates from target with its point, and should 
increase by a half point interest rate for each percentage point increase in the output gap. Simplicity Taylor rule has 
become the reference for the discussion of monetary policy. Several articles (Ball, 1997; Woodford, 1994, 1999; 
Walsh, 1998) have shown that the rule is consistent with stability but its optimality depends on the parameters of the 
economy. The "targeting rule" approach requires assigning to the central bank a loss function that should be 
minimized. Along with the loss function, target type rules assume the existence of a vector of target variables as well 
as a vector of target levels Svensson(1999).In the literature, a flexible inflation targeting strategy is most common, 
which was developed in the work of King (1996); Taylor (1996); Svensson (1997 and 1998) and Fischer (1996). 
Backward-looking models have been supported by both academic economists and monetary authorities, and their 
application in several research studies is frequent – e.g.,Rudebusch and Svensson (1998, 1999); Favero and Rovelli 
(2003); Ozlale (2003); Dennis (2006); Collins and Skilos (2004). In addition, Fuhrer (1997) compared backward-
looking and forward-looking models, with favourable results for the former. 
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3. Theoretical Background 
 
This paper presents a stochastic general equilibrium model for a small open economy with prices rigidities. 
Households maximize a Euler type utility function with three inputs: consumer goods, holdings of money and free 
time for an infinite life horizon. Firms decide on the uses of capital and labour, set prices according to a model 
described by Calvo and product differentiated goods for household. In the economy, the central bank controls 
interest rates; its behaviour is described by a Taylor-type rule based monetary policy that takes into account short-
term interest rate inertia. The economy is represented by a household with preferences defined by 
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Where ୲ is labour, m_tis the real value of money and C_tis a composite consumption index given by Dixit-
Stiglitz aggregator 
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Where ୲ሺሻ is the quantity of good i  consumed in period t, and © is the elasticity of substitution among 
consumption goods. The household's period budget constraint is: 
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Where  ୲ሺ ) is the nominal price of good i, ୲ is the nominal wage, ୲ are lump-sum monetary transfers by the 
government, ୲ are government issued bonds and ୲ are nominal profits from firm ownership. Another assumption 
is that firms in the economy are uniformly distributed over the unit interval. Each firm, indexed by i, produces a 
differentiated good with technology 
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Where୲ሺሻ is output of the firm and ୲ሺሻ  is the quantity of labour used by firm i. ୲ is a random stationary 
productivity process. In model of type Calvo(1978), prices remain unchanged for a fraction of goods  ߛ, while a 
fraction of 1-ߛ firms choose to modify the prices for their goods in a subsequent period. The probability that any 
given price might be adjusted is 1-γand is independent of the previous price adjustment. Each homogenous supplier 
that chooses a new price for its good in period t faces the same decision problem, and all choose the same optimal 
price in equilibrium. The remaining fraction ߛ represents the subset of prices set in t-1. The Dixit Stiglitz price index 
is 
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The New Keynesian Phillips curve, in contrast with the traditional Phillips curve, implies that the average real 
marginal cost represents a trigger for the inflationist process and inflation is expressed in a forward-looking way:  
 
 
Ɏෝ୲ ൌ ୲ෟ൅Ⱦ୲ሾɎෝ୲ାଵሿǡ 
(6) 
 
 
The parameter k measures the impact of period t real marginal cost on period t inflation. This is a function that 
depend onβ, the discount factor, γ, the fraction of firms that do not modify the prices and θ, elasticity of substitution 
among goods. Higher values for β and lower values for k  imply that firms assign more importance to future profits. 
Higher values of γ are associated with nominal rigidities of prices that decrease the sensitivity of current inflation to 
real current marginal cost.  The monetary policy is represented by a Taylor rule: 
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Where Ͳ ൑ ɏ୧ ൏ ͳǡ ɏ஠ǡ ɏ୷ ൒ Ͳ . The parameter ɏ୧ captures the short term inertia of interest rates; therefore, in 
equilibrium in equilibrium when all the other variables are constant, the interest rate is modified based on a first-
order autoregressive process. Parameters ɏ஠ and ɏ୷ measure the response of monetary policy makers at inflation 
deviation, respectively output gap from the target (steady state). 
 
4. Empirical Results 
 
The purpose of this paper is to analyze the transmission mechanism of interest rate shock on real variables in the 
context of different monetary policy rules. For this purpose, we used a simple dynamic stochastic general 
equilibrium to measure the response to shock comparing different degrees of persistence of interest rates in optimal 
monetary policy rule formula. Parameter values for household utility functions, technology functions and the Neo 
Keynesian Philips curve are in Figure 1. Regarding the monetary sector, we decided to compare the estimated 
Taylor-type rules for the Romanian economy, and the parameters of equation (7) are presented in Figure 2:   
 
             Figure1.  Neo Keynesian Philips curve                            Figure 2. the parameters of equation (7)    are 
presented 
 
 
 
 
 
 
 
 
The parameter ɏ୧ indicates the persistence of interest rates, and although in the original version proposed by 
Taylor (1993) this term does not appear, its introduction is motivated by the empirical observation that central banks 
do not make changes frequently, as well as the  high magnitude often observed in the relatively high persistence of 
interest rate dynamics. 
 
 
 
 
 
 
 
 
1156   Paraschiv Anca Maria and Sandica Ana Maria /  Procedia Economics and Finance  23 ( 2015 )  1152 – 1157 
 
    Figure3. Calvo model with a Taylor-type rule                  Figure 4. the responses for Taylor-type rules 
 
 
 
 
 
 
 
 
 
 
 
 
 
The results presented in Figure 3 show the impulse responses to a negative nominal interest rate shock for the 
Calvo model with a Taylor-type rule, with parameters values taken from Woodford (2003). As the chart shows, 
output gap and inflation increases considerably, the main channel of transmission being the interest rate.  
In Figure 4, the responses for Taylor-type rules with parameters presented above are presented. Because there is 
no persistence parameter in the second rule, the negative shock turns off after one quarter, compared with the value 
of persistence of 0.7 that leads to a shock that maintains over 4 quarters.   
   
Figure5(a,b,c) presents response of a negative shock on interest rate: Murăraşu(2011)/Săndică(2011)/Gherman (2011) parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5. Conclusions 
 
The results presented in this paper demonstrate the impulse responses to a negative nominal interest rate shock in 
a Calvo model with Taylor-type rule responses. The main monetary transmission mechanism operates through 
changes in real interest rates, which affect consumption (the interest rate channel). In contrast to the situation of an 
economy characterized by flexible prices, the central bank can affect real interest rates (e.g., by changing the LM 
curve) by adjusting the nominal rate when response to inflation is slow. The decrease of the real interest rate 
increases current household consumption (a movement of the IS curve), which stimulates aggregate demand. The 
main result of this paper is that while the parameter of interest rate smoothing increases, the shock propagation is 
higher. Meaning that  when the value is 0.72 as in Gherman(2011) the lag induces is more than five quarters while 
for the a persistence of 0.58 as in Săndică(2011) the propagation is almost 3.5 quarters. In the end, we conclude that 
the smoothing parameter from the optimal monetary policy rule is the one that gives the magnitude of the shock. 
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